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(54) Filter system 



(57) Contaminated gas, such as flue gas, or air is filtered as it flows from inlet 14 to outlet 15 through one or more beds 18, 
19 of ceramic beads or crushed refractory bricks in a housing 11* If gaseous contaminants are to be removed from the gas, 
as well as solid particles, then suitable chemicals may be added to the bed. The bed material may be discharged at 13 and 
more material fed In at 12, when blinding occurs. Discharge and feed may be auger assisted. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 



WSDOCID: <GB 2252059A I > 



- 2 - 

experienced in achieving high efficiency levels. 

As employed herein, the term "gas" is intended 
to include, for example, furnace emissions, and also 
what is commonly and colloquially referred to as air, 
in spite of the fact that dry atmospheric air contafns 
eight gases of which seven are elements and the 
remaining one (carbon dioxide) is regarded as a 
stable compound. 

Accordingly, in a first aspect, the present 
invention consists in a method of cleaning a gas 
(as defined above) which has been contaminated, said 
method including the! step of passing a stream of the 
contaminated gas through a bed of heat-resistant, 
free-flowing granular material in order to cause 
a substantial proportion of the or each particulate 
contaminant to become trapped in said granular 
material. 

In one embodiment of the method described in the 
preceding paragraph, the stream of contaminated gas 
may be passed through a bed of refractory material. 
Said refractory material could be a recycled waste 
material (e.g. waste refractory bricks which have 
been crushed and graded) or a specially made product 
like small ceramic beads. The method according to 
this embodiment is considered to be necessary for the- 
cleaning of any contaminated gas (as defined above) 



whose; temperature is greater than of the order of 
200°C, this being the approximate limit for dry 
filters unless they are made of ceramic material. 

In a method of cleaning as described in either 
of the two preceding paragraphs, the gradual 
blinding of the bed by the contaminant (s) is a 
desirable result which (obviously not beyond a 
certain point) actually ameliorates the efficiency 
of the cleaning; this is due to the progressive 
reduction in size of the interstices of the material 
constituting the filtering bed. 

The refractory material may be crushed refractory 
bricks as already stated but refractories (used for 
example in the lining of furnaces) may be made from 
chine clay or ball clay or fireclay, all of which 
fuse at above 1700°C. Other materials are silica, 
magnesite, dolomite, alumina and chromite. 

In a method as described in any one of the four 
preceding paragraphs, removal of contaminants which 
are of gaseous form (e,g* sulphur dioxide) is 
achieved by the addition of the necessary chemical(s) 
and/or chemical compound(s) to the granular material 
before said material is formed into said bed. 

In a second aspect, the present invention 
consists in an apparatus operable to enable the 
carrying into effect of the method described in any of 



the fifth, and fourth and third preceding paragraphs, 
said apparatus comprising a vessel which has a Tirst 
aperture for the loading of heat-resistant, free- 
flowing, granular material into the vessel f a second 
aperture for the discharge of such granular material 
containing particulate contaminant, a third aperture 
for the admission into the vessel of a gas (as 
defined above) which has been contaminated, a fourth 
aperture through which cleaned gas may pass out of 
said vessel, and baffle means within the vessel and 
such as will ensure that said contaminated gas will 
pass from the third aperture to the fourth aperture 
through said granular material. 

In one embodiment of an apparatus a§ described 
in the preceding paragraph, the discharge of the 
granular material which contains particulate material 
may take place under the influence of gravity. 

In an apparatus as described in either of the 
two preceding paragraphs, the baffle means include a 
vertically arranged tube which ^ with parts of the 
outer wall of the vessel, serve to support a column 
of the granular material through which the contaminat- 
ed gas will pass; one form of said apparatus is 
illustrated by way of example only in the accompany- 
ing drawing. 



i The Present Invention will now be more partic- 
ularly described with reference to said accompanying 
drawing which diagramma tically illusLrates an appar- 
atus 10 which comprises a vessel 11 which is right r 
circular and which has (a) a first aperture 12, (b) a 
second aperture 13, (c) a third aperture 14, (d) a 
fourth aperture 15, and (e) baffle means 16,17. The 
right-cylindrical member 16 is connected to the vessel 
11 by the annular element 17 and serves to support a 
column 18 of the granular material which is the filter- 
ing medium and which is fed into the vessel 11 via 
the aperture 12. At the bottom end of the member 16, 
the granular material obviously spreads into a double- 
conical mass 19, 

The contaminated gas to be cleaned is fed Into 
the vessel 11 via the aperture 14, passes through at 
least a portion of the mass 19 and upwardly through 
the column 18 towards the aperture 15 out through 
which the cleaned gas passes. 

When it is thought that the filtering medium Is 
becoming too dirty or blinded, the aperture 13 can be 
opened in any desired manner to allow some of the 
blinded medfum to be discharged. However, the gradual 
dirtying of the granular material with the con taminan t ( s 
will, it is believed, gradually improve the quality 
of the filtering until, obviously, the filtering 
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medium has become blinded. 

The vessel 11 could have auger-assisted 
discharge of the dirty granular material. Also, 
there could be auger-assisted feed of the clean 
granular material into the vessel 11. 

Moreover, instead of a right -circular vessel 11 
as illustrated, the vessel 11 could be elongate and 
of rectangular section in plan, the granular material 
descending under the influence of gravity towards a 
rigid divider (not illustrated) which would split the 
flow of granular material into two roughly equal 
portions; contaminated gas would then be caused to pass 
through the filter, bed, some through one of said 
portions and the rest through the. other portion. IT 
this approach is adopted, it may well prove to be 
simpler to remove a higher proportion of dirty granular 
material, it. being a danger (from the point of view of 
economics) that too much clean granular material will 
be removed with the dirty granular material. 

The principal advantages of the granular system 
described above are:- 

1. It can be made very efficient. 

2. It can be manufac Lured a I reasonable cost. 
3- It can cope with high temperatures provided 

that the proper granular material is used. 

4. It is reliable (i.e. no filter material to 



become torn or to become holed, 

5. It may be tailored to suit the particular 
circumstances of the plant concerned. 

6. Crushed or pulverised refractory brick is 
the preferred material because refractory bricks are 
available as waste and this means that the necessary 
heat-resistant free-flowing granular material can be 
produced relatively cheaply. 



CLAIMS: 

1. A method of cleaning a gas (as defined above) 
which has been contaminated, said method including 
thg step of passing a stream of the contaminated ga£ 
through ei bed of heat-resistant, free-flowing 
granular material in order to cause a substantial 
proportion of the or each particulate contaminant to 
become trapped in said granular material. 

2. A method as claimed in Claim l f wherein the 
stream of contaminated gas is passed through a bed 
of refractory material* 

3. A method as . claimed in Claim 2, wherein said 
refractory material is a recycled waste material 
(e.g. waste refractory bricks which have been crushed 
and graded )♦ 

4. A method as claimed in Claim 2, wherein said 
refractory material is a specially made product (e.g. 
small ceramic beads). 

5- A method as claimed in any one of the preceding 
Claims, wherein the removal of contaminants which are 
of gaseous form is achieved by the addition of the 
necessary chemical (s) and/or chemical compounds to the 
granular material before said material is formed into 
said bed. 

6. An apparatus operable to enable the carrying into 
effect of the method claimed in Claim 1, said apparatus 



comprising a vessel which has a first aperture for 
the loading of heat-resistant, free-flowing granular 
material into the vessel, a second aperture for the 
discharge of such granular material contaminant , -a 
third aperture for the admission into the vessel of 
a gas (as defined above) which has been contaminated, 
a fourth aperture through which cleaned gas may pass 
out of said vessel, and baffle means within the 
vessel and such as will ensure that said contaminated 
gas will pass from the third aperture to the fourth 
aperture through said granular material. 

7. An apparatus as claimed in Claim 6, wherein the 
discharge: of the granular material which contains 
particulate material takes place under the influence 
of gravi ty . 

8. An apparatus as claimed in Claim 6 or Claim 7, 
wherein the baffle means include a vertically arranged 
tube which, with parts of the outer wall of the 
vessel, serve to support a column of the granular 
material through which the contaminated gas will pass. 

9. An apparatus as claimed in Claim 6 , wherein there 
is auger-assisted discharge of the dirty granular , 
material. 

10. An apparatus as claimed in any one of the pre- 
ceding Claims 6 to 9» wherein there is auger-assisted 
feed of the clean granular material into the vessel. 



11. An apparatus as claimed in any one of the 
preceding Claims, & to 10* wherein the vessel is 
elongate and of rectangular section in plan, a 
rigid divider being provided for the purpose or 
splitting the flow of granular material into two 
roughly equal portions; the arrangement being such 
that, in use of the apparatus * contaminated gas 
would be caused to pass through the filter bed, 
some, through one of said portions and the rest 
through the other portion. 

12. A method of cleaning a gas (as defined above) 
substantially as hereinbefore described with refer- 
ence to the accompanying diagrammatic drawing. 

13* An apparatus constructed, arranged arid adapted 
to operate substantially as hereinbefore described 
with reference to and as illustrated in the accomp- 
anying diagrammatic drawings 

14. Any features of novelty, taken singly or in 
combination, of the embodiments of the invention 
hereinbefore described with reference to the accomp- 
anying diagrammatic drawing. 
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